Portions of the 16S RNA from a urease-positive Bilophila wadsworthia strain were sequenced, and a probe was constructed. The probe was end labeled with [32PJATP and polynucleotide kinase and hybridized on a nylon filter (by dot blot hybridization) to the immobilized rRNA of 12 B. wadsworthia strains and eight other anaerobic isolates. The probe efficiently hybridized only to the Bilophila strains. Cross-reactivity at high RNA levels (2,000 ng) was observed with one strain of Bacteroides thetaiotaomicron and one strain of Bacteroides fragilis (with 10x SET buffer [20x SET buffer is 0.5 M NaCl, 0.03 M Tris, and 2 mM EDTA]) but was not seen at lower RNA levels or with 5x SET buffer. When tested against mixed cultures of aerobic and anaerobic isolates representative of appendiceal abscess flora, the probe did not react with mixed cultures containing no Bilophila cells and could detect i105 Bilophila CFU/ml when the mixture was seeded with Bilophila cells. This probe is of potential use in the rapid identification of pure isolates and in the direct identification of B. wadsworthia in clinical specimens.
Bilophila wadsworthia, a recently described gram-negative anaerobic bacillus, was initially isolated from patients with perforated and gangrenous appendicitis (4) . B. wadsworthia was isolated from approximately one-half of the clinical specimens studied and was the third most common anaerobe isolated yet is present in the feces of about 50% of humans in counts of only 105 to 106 CFU/g (1, 2). The lower gastrointestinal tract is the presumed ecological niche for B. wadsworthia, although it has been occasionally isolated as part of the indigenous oral and vaginal flora. It has also been isolated recently from a variety of clinical specimens, such as specimens from scrotal abscesses, mandibular osteomyelitis, axillary hidradenitis suppurativa, pleural fluid, joint fluid, and blood (8) . There is, therefore, growing evidence that B. wadsworthia is a significant clinical pathogen.
B. wadsworthia is stimulated by bile and may be isolated from Bacteroides bile-esculin agar and on nonselective anaerobic media containing blood. It is an obligately anaerobic nonmotile gram-negative bacillus that is non-spore forming, is strongly catalase positive, does not hydrolyze esculin, and is asaccharolytic and whose growth is stimulated by pyruvate. Most of the strains are urease positive. Bilophila strains may take up to 7 days to grow; in mixed culture, isolation and identification of the microorganism may take even longer. In a previous study from our laboratory (2), the API ZYM system showed very weak positive results for lipase esterase and weak to strong reactions for acid phosphatase. There were no positive reactions with the Rapid ANA system. Therefore, the possibility of developing and utilizing a more rapid method of identification was explored in this study. Analysis of 16S rRNA sequences has been useful for the study of molecular evolution (20) , and 16S RNA is also a useful target for specific oligonucleotide probes (19) . In this study, the 16S rRNA of a urease-positive strain of B. wadsworthia was sequenced, and an oligonucleotide probe complementary to unique segments of the rRNA sequence was constructed. This probe was used in hybridization experiments with several strains of Bilophila and with 16 other aerobic and anaerobic isolates (13 species), concentrating on microorganisms frequently coisolated in appendicitis specimens. 13 ,000 x g in an Eppendorf centrifuge (model 235B; Fisher Scientific, Pittsburgh, Pa.). The aqueous phases were reextracted with phenol-chloroform-isoamyl alcohol (25:24:1) and then with chloroformisoamyl alcohol (24:1). The aqueous phases were transferred to a clean Eppendorf tube, and the nucleic acids were precipitated with 0.1 volume of 2 M lithium chloride and 2.5 volumes of cold absolute ethanol and allowed to stand for 15 min on ice. The tubes were then centrifuged for 20 min at 16,000 x g at 4°C in an Eppendorf centrifuge, and the resulting pellets were washed with cold 95% ethanol. The alcohol was decanted, and the pellets were dried in vacuo. The dried pellets were redissolved in 50 ,ul of diethyl pyrocarbonate-treated water, precipitated again with 0.1 volume of 2 M sodium acetate and 3 volumes of 95% ethanol, and allowed to stand for another 15 min on ice. The mixtures were again centrifuged for 15 min, and the pellets were washed with cold 95% ethanol. The mixture was then centrifuged for 15 min, the supernatant was decanted, and the pellets were dried in vacuo. The dry pellets were then resuspended in 50 RI of diethyl pyrocarbonatetreated water. The concentration of nucleic acids was determined spectrophotometrically (i.e., by A260 measurements).
MATERIALS AND METHODS

Organisms
Sequencing reaction and synthesis of the Bilophila oligonucleotide probe. RNA was purified, and the 16S rRNA fragment was sequenced with reverse transcriptase as previously described (10, 11, 17) . 16S ribosomal DNA (rDNA) was amplified in a PCR using as a template a small sample from one colony of each strain. Primers were directed at conserved segments corresponding to E. coli positions 787 to 806 and 1507 to 1492. The amplicon was sequenced directly as described previously (9 The Bilophila probe used in this study hybridized with all of the 12 Bilophila strains tested. The reactions with the four urease-negative strains were equivalent to those with the urease-positive strains (the probe strain was urease positive). From 2 to 2,000 ng of RNA was applied to a nylon membrane. Reactions were seen easily at the 20-ng level and sometimes faintly at the 2-ng level. Two of the eight other strains tested (B. fragilis and B. thetaiotaomicron) showed very faint reactivity at 2,000 ng (B. fragilis) and at 2,000 and 200 ng (B. thetaiotaomicron). This very faint reactivity was seen only with 1oX SET buffer and not with 5x SET buffer. The probe reaction clearly distinguished between the Bilophila and the non-Bilophila strains. A representative blot is shown in Fig. 2 .
Mixed cultures without Bilophila strains were not reactive with the Bilophila probe (Fig. 3) . If a Bilophila strain was added to mixed cultures, gradually decreasing reactivity was seen as the dilution factor increased. The highest dilutions showing a faint trace of reactivity were 1:16 (at 20 ng of RNA) and 1:64 (at 200 ng of RNA).
The microorganisms used in the study of mixed cultures yielded 108 to 109 CFU/ml at the optical density used (with the exception of the Lactobacillus sp., which yielded 3.7 x 107 CFU/ml). We calculated that 3.45 X 108 Bilophila CFU yielded approximately 2,000 ng of RNA. On the basis of these data, it appears that the probe used in this study was able to detect 2105 CFU of B. wadsworthia per ml in artificially seeded mixed cultures that mimicked those seen in intestinal infections.
The oligonucleotide B. wadsworthia probe used in this limited study demonstrated good specificity and sensitivity. Both urease-positive and urease-negative strains were reactive, even though the probe was derived from a urease-positive strain. It appears that this probe is of potential use in the rapid identification of B. wadsworthia isolates. This probe will especially be useful since this organism is asaccharolytic and since the results obtained from the rapid diagnostic systems tested were not very specific (2) . The observation that B. wadsworthia is usually ,3-lactamase positive and tends to be resistant to the bactericidal activity of some of the more commonly used antimicrobial agents could make this probe of a special utility.
The ability to detect a Bilophila sp. at 2105 CFU/ml suggests that this probe has potential in identifying Bilophila strains in mixed infections.
Previously published reports suggest that this microorganism is an important pathogen, especially in intra-abdominal infections (1, 2, 4) . Future studies may determine whether B. wadsworthia in counts of <105 CFU/ml in mixed cultures implies significant pathogenicity as well. shown to have clinical significance, PCR amplification may be used to augment the sensitivity of this probe. The utility of this probe in the direct detection of B. wadsworthia in clinical specimens merits further investigation.
